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METAL-MINE ACCIDENTS DURING THE CALENDAR YEAR 1916. 


Compiled by Apert II. Fay. 


INTRODUCTION. 


Returns received from the operators of metal mines for the year 
1916 are extremely gratifying for two reasons—they show the lowest 
fatality rate and the largest number of men employed during the 
six years that the Bureau of Mines has been collecting metal-mine 
accident statistics. There were 936 more operators reporting than 
in 1915 and the number of employees showed an increase of 52,567 
over the previous year, or 34.6 per cent. The number of days’ work 
done during 1916 was 15,100,000 more than in 1915. As compared 
with the 1915 returns the percentage of increase in the number of 
employees in the different groups of mines is as follows: Copper mines, 
30 per cent; gold and miscellaneous metal mines, 33 per cent; iron 
mines, 36 per cent; lead and zinc mines of the Mississippi Valley, 59 
per cent, and the nonmetal mines, 27 per cent. In addition, the 
metallurgical works (not including iron and steel) reported 80,201 
men in 1916 as compared with 49,891 in 1915.2 

There were 697 fatalities reported for 1916, making the fatality 
rate 3.41 per 1,000 employees, as compared with 4.19 in 1911. The 
number of nonfatal injuries reported was 48,237 in 1916 as compared 
with 35,295 in the previous year, and the nonfatal injury rate per 
1,000 employed was 235.66 as compared with 232.02. Although the 
fatality rate has decreased since 1911, the nonfatal injury rates have 
increased. This does not mean that metal mining is becoming more 
hazardous. The enactment of compensation laws and the establish- 
ment of better inspection service have resulted in mining companies 
keeping more complete records. It is believed that the foregoing 
nonfatal injury rate at metal mines is still lower than actually exists 
in this industry. This statement is borne out by the data compiled 
in Table 18, which shows details covering a period of three years 
compiled from the reports of representative companies at whose 
mines systematic records are being kept and a large amount of 
safety work is being done. 


a Fay, A. H. Accidents at metallurgical works, 1916: Tech. Paper 201. Bureau of Mines, 1918, 20 pp. 
vi 
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SCOPE OF STATISTICS. 


In the compilation of the figures given in the following tables, 
which are derived from reports received from operators, the size of 
the mines was not considered, consequently the figures cover reports 
from prospectors, development companies, and producing mines. 
Although the Bureau of Mines is authorized to collect data on 
accidents at mines, there is no Federal law compelling operators 
to render such reports. However, the majority of the operators 
promptly and cheerfully replied to the bureau’s requests for infor- 
mation. The tabulated statistics represent 5,258 operators who 
actually worked their mines during the year. As far as can be ascer- 
tained, all of the large companies made out detailed reports, so that, 
measured on the basis of production, the statistics are representa- 
tive of the industry. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—All of the copper mines and prospects that were 
reported in operation in the various copper-producing States are 
included in this group. The list represents 604 operators. 

Gold, silver, and miscellaneous metal mines.—Here are the gold 
mines, both lode and placer, silver mines, lead-silver mines, gold- 
silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Pyrite mines are 
included, as the cinder is used in some metallurgical works for its 
iron and copper content, and also bauxite mines, because bauxite 
is the principal source of metallic aluminum. This group represents 
3,921 operators, who reported their mines as active part or all of the 
year. 

Iron mines.—All of the important iron mines, representing 199 
operators, are included in this group. 

Lead and zine mines ( Mississippi Valley).—The lead and zinc mines 
of the Mississippi Valley, represented by reports of 285 operators, 
are grouped together as representing an industry in which general 
conditions are similar. 

Nonmetallic mineral mines.—The nonmetallic mineral mines, repre- 
senting 249 operators, include those for asbestos, asphaltum, barite, 
feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate rock, 
quartz, talc, salt, and soapstone. Coal mines are not included. 
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to the bureau by the operators. Special mention should be made of 
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Bringhurst. 


PUBLICATION OF ACCIDENT STATISTICS. 


In publishing these statistics the Federal Bureau of Mines has no 
intent of encroaching on the field covered by the annual or biennial 
reports of State mine inspectors or mining departments. The 
bureau hopes, however, that the distribution of this information 
will help to establish a uniform basis for recording and reporting 
mine accidents, the number of men employed, and the number of 
days’ work performed. When all mine-accident statistics are thus 
placed on the same basis, the making of comparisons and the drawing 
of conclusions will be rendered much easier. 

As bearing on the difficulties that attend the compilation of com- 
parable figures, attention is called to these facts. A number of 
States have no inspectors for metal mines. There is a lack of uni- 
formity in the reports issued by the various States, as the fiscal years 
are not the same. The mines subject to inspection differ; in some 
States all mines are included, whereas in others only those mines 
employing 5, 10, or 20 men underground are included. Compensa- 
tion laws in most States apply to all mines, but in some they are 
elective at the option of the operator. 

In those States having an inspection service the fatality figures 
given herein were submitted to the various inspectors for verifica- 
tion, and from nearly all the bureau has received hearty cooperation. 
Only a few of the State inspectors collect complete statistics covering 
serious injuries, and still fewer give any attention to slight injuries, 
so that on these points it is impossible to check closely. Although 
the total number of deaths reported in the various States agrees 
closely with the inspectors’ reports, there is some variation as to the 
classification. 

The Bureau of Mines will be glad to receive suggestions from 
State inspectors, and from any person interested in mining, as to 
the form in which accident statistics can be presented most effec- 
tively and their publication made most useful to the mining industry. 


CLASSIFICATION: OF INJURIES. 


As many of the States now have compensation laws, the bureau’s 
classification of serious and slight injuries for 1915 and 1916 is on a 
14-day (2-week) basis in order to conform to the classification used 
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by the States. This classification of injuries includes three types, 
as follows: 
Fatal, serious and slight injuries, 1915 and 1916. 


Injury. 1915 1916 


Me BORA ios 5c to wasen ens nana ndess cand $e jacpaniewesvaasadenccdusecsbeosan beabcb dees 553 697 
2. Serious (time lost, more than 14 days): 
A. Permanent disability— 


TOTAL Ooa's sa'scs cates cans ses es cocces icswasesecsscswesecsee tess 35 44 

PALCAL Dio 5 ie casas cascGe ces hasbeavess ssacaeines see caeeaaeweea 574 693 

Be OUn rsa wesew cunueesiansance oct 7,242 10, 099 

3. Slight (time lost, 1 to 14 days, inclusive) 27, 444 37,401 
Motel oe talssssc ate cen Sansa secs uritetectrc reeset ares t aaahened shad decane 35, 295 48, 237 


a Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, par- 
alysis, or other condition permanently incapacitating workman from doing any work of a gainful occu- 
pation. 

> Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
any dislocation where ligaments are severed, or any other injury known in surgery to be permanent par- 
tial disability. 


ACCIDENT STATISTICS BY GROUPS OF MINES. 
COPPER MINES. 


The figures in Tables 2, 4, and 6 are compiled from reports of 604 
operators of copper mines that employed 61,228 men, of whom 
43,215 worked underground and 18,013 on the surface. Of the 604 
operators, 340 were working prospects and small mines in which less 
than 1,000 days’ labor was performed. The other 264 worked mines 
where 1,000 or more days’ labor was done. 

The total number of deaths and injuries from accidents and the 
rates per 1,000 employed, as reported, are as follows: Deaths, 230, or 
3.76 per 1,000 men employed, as compared with 3.73 for 1915; in- 
juries, 20,168, or 329.39 per 1,000, as compared with 323.36 for 1915. 
Of the total number of fatalities, 188 were underground, making the 
rate 4.35 per 1,000 employed. The number of fatalities on the sur- 
face was 42, or 2.33 per 1,000. 

The seemingly high rates of nonfatal injuries for this group of 
mines are not due so much to greater hazards as to copper mines bé- 
ing worked by well-organized companies, practically all of which 
have a safety department in charge of a competent engineer. In 
consequence, accurate records are kept, and it is believed that the 
records shown by both the copper and iron mines represent more 
nearly the actual hazard in the mining industry of the United States 
than do the records for any other group. This is also borne out by 
the data compiled in Table 17, under the caption of ‘mining meth- 
ods,” which include only those reports that indicate the keeping of 
reasonably complete records. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


The data on accidents in and about the gold, silver, and miscella- 
neous metal mines, shown in Tables 2, 4, and 7 are compiled from the 
reports of 3,921 operators, employing 60,107 men, of whom 42,158 
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were employed underground and 17,949 on the surface. The number 
of deaths and injuries from accidents and the rates per 1,000 employed 
are as follows: Deaths, 217, or 3.61 per 1,000 men employed, as com- 
pared with 4.39 in 1915; injuries, 10,234, or 170.26 per 1,000, as com- 
pared with 184.87 for 1915. Of the total number of fatalities, 190 
were underground, or 4.51 per 1,000 men employed underground, and 
27 on the surface, or 1.50 per 1,000 men employed on the surface. 

The rates of nonfatal injuries are low as compared with those at 
iron and copper mines. The difference may be explained largely by 
this group including many prospects and small mines that keep no 
records, and by many of the mines being in States where there is no 
inspection and the operators are not required to report accidents. 
At such mines any accidents that are not serious are forgotten, but 
fatal accidents are remembered and reported. 


IRON MINES. 


The figures on accidents at iron mines given in Tables 2, 4, and 8 
are compiled from the reports of 199 iron-mine operators, who em- 
ployed 53,488 men, of whom 30,485 were employed underground and 
23,003, including those engaged in steam-shovel work, on the sur- 
face. The number of deaths and injuries from accidents in these 
mines is as follows: Deaths, 169, or 3.16 per 1,000 men employed, as 
compared with 2.61 in 1915; injuries 11,904, or 222.55 per 1,000 as 
compared with 211.65 in 1915. Of the total number of fatalities, 
133 occurred underground, or 4.36 per 1,000 employed underground, 
and 36 employees were killed while engaged in surface work, making 
this rate 1.57 per 1,000 employed on the surface. 

The injury rates at the iron mines, as at the copper mines, seem 
high; but, as already noted, the iron mines, like the copper mines, 
are operated by well-organized companies that conduct safety cam- 
paigns and keep excellent records of accidents. The accident hazard 
has not increased, but the well-kept records are showing the real 
hazard of the mining industry. 


LEAD AND ZINC MINES. 


Only the lead and zinc mines in the Mississippi Valley are included 
in this group. The lead and zine mines of other States are grouped 
with “gold, silver, and miscellaneous metal mines’’ on account of 
the difficulty of making distinct classifications. In many places, 
for instance, in the lead-silver mines in the Coeur d’Alene district of 
Idaho, lead and zine occur as associated metals in silver ores. The 
Mississippi Valley lead and zinc mines form a class by themselves 
and are easily segregated. 
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The figures given in Tables 2, 4, and 9 are compiled from the 
reports of 285 operators, employing 20,615 men, of whom 14,687 
were employed underground and 5,928 on the surface. Of the 285 
operators reporting, 60 operated small mines and prospects at each 
of which less than 1,000 days’ labor was performed. The other 225 
were operators of mines where 1,000 or more days’ labor was per- 
formed. 

The total number of deaths and injuries due to accidents as re- 
ported is as follows: Deaths, 57, or 2.76 per 1,000 men employed, as 
compared with 4.62 in 1915; injuries, 4,773, or 231.53 per 1,000, as 
compared with 205.06 in 1915. Of the total number of fatalities 
52 occurred underground, making the rate 3.54 per 1,000 men em- 
ployed below the surface. The surface fatalities were 5, or 0.84 per 
1,000 employed on the surface. 


NONMETALLIC MINERAL MINES. 


Tables 2, 4, and 10 represent the reports of 249 operators of non- 
metallic mineral mines. These mines employed 9,247 men, of whom 
2,618 worked underground and 6,629 on the surface. 

The total number of deaths and injuries reported as due to accidents 
is as follows: Deaths, 24, or 2.60 per 1,000 employed, as compared 
with 2.06 in 1915; injuries, 1,158, or 125.23 per 1,000, as compared 
with 91.69 in 1915. Compared with the nonfatal rates for the 
copper and iron mines, these ratios seem exceedingly low, but the 
reports indicate that this difference is largely explainable by the 
mines being small and not keeping complete records. About 75 
per cent of the men are employed on the surface, the hazards being 
thus reduced to those of quarry operations. The figures for 1916 
show a higher injury ratio than for previous years, indicating that 
more complete records are being kept. 


ACCIDENT STATISTICS, BY STATES. 


A compilation of the accident statistics, by States, is given in 
Tables 3, 5, 11, and 12, representing 5,258 operators employing 
204,685 men, of whom 133,163 were employed underground and 
71,522 on the surface. The total number of fatalities and injuries 
due to accidents is as follows: Deaths, 697, or 3.41 per 1,000 men 
employed, as compared with 3.64 in 1915; total number of injuries, 
48,237, or 235.66 per 1,000 employed, as compared with 232.02 in 
1915. Of the total number of fatalities, 574 occurred underground, 
or at the rate of 4.31 per 1,000 employed underground, and 123 were 
killed on the surface, or 1.72 per 1,000 employed on the surface. 

The great irregularity of the injury ratio in different States is 


‘evident. The reason for this difference is shown by the extracts 
from State laws in Table 12. 
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CAUSES AND DISTRIBUTION OF ACCIDENTS. 


Tables 14, 24 and 26 show the percentage of deaths and injuries 
from any one cause in each group of mines and for all of the mines 
combined. It will be noted, for instance, that 28.69 per cent of the 
deaths in copper mines, and 23.59 per cent of the injuries were due 
to falls of rock or ore from roof or wall. A similar comparison may 
be made for any group of mines for any one of the 41 causes enumer- 
ated. 

Of the fatalities (Table 24) 32.28 per cent resulted from falls of 
ore or rock from roof, wall, or bank; 14.64 per cent from falling down 
stope, shaft, winze, or bank; 12.77 per cent from explosives; and 
10.04 per cent from haulage systems. 

In Table 26 is given a summary of nonfatal injuries for the five- 
year period, 1911 to 1915, inclusive, by causes and the percentage 
due to each cause. The same table also shows comparative data for 
1916. 

TABULATED STATISTICS. 


The tables of statistics of metal-mine accidents in the United 
States during the calendar year 1916 follow. 
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TaBLe 2.—ALL MINES: Fatalities and injurics, by causes 


NUMBER KILLED. 


= ped 
3 3 
to 
i ial4 
= 28| 8 
Kind of mine. sf | =e 3 
“S| of 
& 6 $ 8 
= 5 5 
sit |z 
& le | & 
1 2 3 
A 8 Prt Ceabiscatsstacnsareasetudter Biiancs 
Gold, silver, and miscellaneous metal. 66 5 1 
POM as 6 icp aac sa sien ese x caste sna esee 53 1 1 
Lead and zinc (Mississippi Valley).. 27 Vereces 
Nonmetallic eral Bis soreca]s brews 
Total..... YEN ETT Pere ree 217 10) 2 
Percentage of grand total killed. ..| 31.13] 1.43) 0.29 
Percentage of class total killed...) 46.67) 2.15]  .43 
Number killed per 1,000 employed 
underground .........+--0++-0-- 1.63} .07} = .02 


Underground. 


74 


10.62] 4.74 


15.91 
55 


7.16 
+25 


Falling down chute, winze, 
aise, or stope. 


NUMBER INJURED. 


Co eee eis Coie os aio ame d'siaisclel mrad acne aoa 4,7 
Gold, silver, and miscellaneous metal. ..} 2,017 
FON Ss s5i5ep e-desan goes sconces cee. 2,052 
Lead and zine (Mississippi Valley).. 651 
Nonmetallic mineral............--+----- 56) 
Total, .wcascesessgsgsssscew eee 9,535) 


Percentage of grand total injured . 19.77 
Percentage of class total injured. .| 25. 63 
Number injured per 1,000 em- 

ployed underground...........- 71. 60 


Google 


44. 69) 31.50 


25) = 133 
28 7 
33 68) 

3 67) 


5 2 
3 Ee 
2 33 . 
3 33 
e 3 
E3 38 
eld) |e 
ry PS 
~~ o 
° sé 
3 3 
i} a 
q 
3 
4 
3 
ae ae 
1.58) 
2.36 
-08 


METAL-MINE ACCIDENTS DURING 1916, 17 


and kinds of mines, during the year ended Dec. 31, 1916. 
NUMBER KILLED. 


Underground—Continued. Shaft. 
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METAL-MINE ACCIDENTS DURING 1916. 


TasLE 2.—ALL MINES: Fatalities and injurics, by causes and 
NUMBER KILLED, 


Surface (shops and power plants). 
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kinds of mines, during the year ended Dec. 31, 1916—Continued. 
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Taste 3.—ALL MINES: Fatalities, by causes 


Underground. 
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and States, during the year ended Dec. 31, 1916. 


Shaft. 
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TasLe 3.—ALL MINES: Fatalities, by causes and 
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METAL-MINE ACCIDENTS DURING 1916, 
Open pit. 


States, during the year ended Dec. 31, 1916—Continued. 
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METAL-MINE ACCIDENTS DURING 1916, 


TaBie 4.—FATALITIES: By kinds of mines, causes, and 


COPPER MINES, 


State. 
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METAL-MINE ACCIDENTS DURING 1916. 


States during the year ended Dec. 31, 1916—Continued. 
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Taste 4.—FATALITIES: By kinds of mines, causes, and 
COPPER MINES. 
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the year ended Dec, 31, 1916—Continued. 


during 


States, 


COPPER MINES. 


Grand total. 


"yd wedo ‘Te}0,, 


1916 ] 1915 | 1914 | 1913 | 1912 | 1911 


ASO“ TIARA 


isenesesgae 


_ % “: 
AirMIAIS worm ;o 


‘sjo03 puerr | $ | 


“£49109 


‘(s}aaoys UBoIS 
JO SAATIOWOIO} 
upg) 19410) LrouTyoR PL 
*suTq 010 WOAy 
410 Uy 940 JO [[Vj 10 UNY 


“Na ‘sul00q 


*SHOyIp jo syyeq 


“suosiad jo $]]8 4 


‘s]oAoys WENg 


PSR RAGAN He a 


= 8 ia 


S@g57g458 


oo ott 


NQCONMa TMH 
= 1 


TNO ben io 


Nos 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


“(070 ‘sda OULOD 


-0]) Sjuepoo8 os B[NeA 


} 


“soaysojdx gy 


32 | 33 | 34 35 36 


*a10 10 


YOOI JO Sapt|s JO S]By 


Google 


28 METAL-MINE ACCIDENTS DURING 1916. 


TasLe 4.—FATALITIES: By kinds of mines, causes, and 
IRON MINES. 
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Shaft. 
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Underground—Continued. 


States, during the year ended Dec. 31, 1916—Continued. 
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Tasie 4.—FATALITIES: By kinds of mines, causes, and 
IRON MINES. 
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40 METAL-MINE ACCIDENTS DURING 1916, 


Taste 11.—ALL MINES: Injuries, by causes 


Underground. 


State. 


raise, or stope. 
pocket. 


working face. 


i 
i} 
2 
<4 
= 
3 
=I 
2 
S 


Fall of rock or ore from roof 
or wall 

Rock or ore while loading at 

Timber or hand tools, 

Ifaulage accidents. 

Falling down chute, winze, 

Run of ore from chute or 

Drilling accidents. 

Machinery (not inch 


Explosives. 
Electricity. 


10 


~ 
nn 
‘ 
cs 
a 
oa 
a 
eo 
o 


Alabama. 
Alaska. 
Arizona. 
Arkansas... 
California a. 
Colorado... 
Connecticut 
Florida. .... 
Georgia. 
Idaho. . 
Illinois. 


Kentucky 
Maine.... 
Maryland. - 
Massachusetts. 
Michigan... 
Minnesota... 
Missouri... 
Montana. 
Nevada. ... 
New Hampshire... 
New Jersey....-- 
New Mexico. 
New York... 
North Carol 
QOhio......-.. 
Oklahoma. . 
Orevon..... 
Pennsylvania. . 
South Carolina. 
South Dakota. 
Tennessee..... 
Texas. . 
Utah... 
Vermont. 
Virginia. . 
Washington. 
Wisconsin. 

Wyoming... 


Other States.......... ! 
Total 1916 ..... 9,535 | 5,951] 4,195 810 | 6,226 | 1,0€0| 1,018 | 2,253 89 332 
Total 115.2... 4,476] 3,210 312} 8,732 847 O82 | 2,157 69 449 
Total 1914... 2,730 334] 3,303 823 649 | 1,488 52 204 
Total 1913... 2,584] 3,795 376 | 8, S34 917} 1,118] 1,500 59 457 | 
Total 1912. 3,134] 2,856 399 | 3,311 O11] 1,01 | 1,613 39 471! 
Total 1911......| 7,256 |....... 2, 063 381 | 3,530 998 YS1 | 1,397 23 682 


@ See special paragraph, p. 84. 
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and States, during the year ended Dec. $1, 1916. 


Underground—Continued. Shaft. 
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METAL-MINE ACCIDENTS DURING 1916. 


TasLe 11.—ALL MINES: Injuries, by causes and 


State. 


Maryland..... 
Massachusetts. 
Michigan.........-.-- 
Minnesota........-.-- 
Missouri.........--.-- 


Nevada 


OBO: Os. orcad sb 22528 


OFEZOL w oc sess escice cee 
Pennsylvania. 
South Carolir 
South Dakota. 
Tennessee . 


Virginia’... seces 
Washington..... 
Wisconsin....... 
Wyoming... 


Other States......-.-- | 


Total 1916 
Total 1915. 
Total 1914. 
Total 1913. 
Total 1912. ¥ 
Total 19ll...... 


Surface (shops and yards). | 
ea |S 5 A 
uae ee 3 
3 =) 4 P| = . 
° 2 ; = ° 
fs | #¢|e3| 2] 2] §. § 
B ae ee z 8 “3 “ 5 5 
ee.) figs; 218 |e? / 2/8 
$24 s & Ss a=] =f 
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218 7 102 
257 93 95 
166 129 5A 
170 7 120 
1s5 57 11G)'| Soxesc 7% 
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States, during the year ended Dec. 31, 1916—Continued. 


Open pit. 
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METAL-MINE ACCIDENTS DURING 1916, 


Taste 12.—ALL MINES: Men employed, number injured, and number injured per 
1,000 employed, by States, during the year 1916. 


Number injured. 
Em- 
State. ploy- Ter On Per Ter 
ees.a | Under-| 1,000 | the | 1,000 Total.| 1,200 
ground.| em- | sur- | em- | 7°) em- 
ployed.| face. | ployed. ployed 
Alabama........- 7,360 | 1,760 | 381.45 253 | 92.13 | 2,013 | 273.51 
Alaska asc. cscs 8, 193 462 | 87.87 195 | 66.44 657 | 80.19 
Arizona.......-.- 21,421 | 6,431 | 414.00 909 | 154.41 | 7,340 | 342.65 
Arkansas. ....... 1,012 78 | 303.50] © 52] 68.87 130 | 128. 46 
California b...... 13,295 | 2,727 | 346.11 | 1,024 | 189.07 | 3,751 | 282.14 
Colorado......-..- 10,120] 1,225 | 135.99 232 | 208.63 | 1,457 | 143.97 
2) 48:48) | ics cs.[iisccens 2] 18.18 
eS ee eee 164 | 83.08 164 | 83.08 
31 | 178.16 13 | 30.23 44 | 72.85 
833 | 186. 40 82] 50.81 915 | 150. 42 
108 | 349.51 81 | 405.00 189 | 371.32 
51 | 204.00 2) 95.24 53 | 195.57 
92 | 233.50 13 | 58.82 105 | 170.73 
11 | 127.91 27 | 140. 63 38 | 136.69 
Maine. .....-...-- GO) fe seetcss|occessed 4) 66.67 4] 66.67 
Maryland........ 143 34) 458783 lic aes:.,sfecseceon 11} 76.92 
Massachusetts...) DAI Is ales ol Kolegtecles 3 | 272.73 3} 88.24 
Michigan......... 34,061 | 8,105 | 341.81 | 1,205 | 118.44 | 9,310 | 273.33 
Minnesota. ...... 19,152 | 2,351 | 271.29 | 1,341 | 127.88 | 3,692 | 192.77 
Missouri. ......-. 2,558 | 241.41 447 | 119.58 | 3,005 | 209. 64 
Montana... 4,841 | 320.89 503 | 114.19 | 5,344 | 274.18 
Nevada.......... 1,157 | 221.56 294 | 107.65 | 1,451 | 182.45 
New Hampshire. OA] ssreeess ls shectstlos ress steasasavelvasbecteeepetat 
New Jersey ...... 2,081 337 | 220.41 84 | 167.33 421 | 207.29 
New Mexico..... 4,182 327 | 137.57 390 | 216.07 717 | «171.45 
New York....... 3, 662 1,190 | 540.91 121 82.76 | 1,311 | 358.00 
North Carolina. . .| 695 | 83 | 200. 60 32 | 107.02 115 | 165.47 
Oilos.cse35¢ sects 262 4) TAL OF osc coegh tosses 34 | 129,77 
| 
Oklahoma. ...... 1,593 244 | 220. 42 57 | 117. 28 301 | 188.95 
Oregon........-.. 1,308 69 | 98.01 15 | 24.83 84} 64.22 
| 
| 
Pennsylvania. ... 460 6 | 67.42 36 | 97.04 42 | 91.30 
South Carolina... tht Peete heey eee ee res 1 6.62 1 6.54 
South Dakota....| 2,491 669 | 405. 45 70 $3, 23 739 | 20H). G7 


Character of accidents that 
must be reported according 
to State law. 


Fatal or serious, at mines em- 
ploying 6 or more men. 
Acts Apr. 30, 1913; Apr. 
25, 1915. 

Fatal or serious. Acts of 1912, 
chap, 33. 


Any accident. Acts Apr. 8, 
aa May 26 and Aug. 10, 
All fatal or otherwise, by all 
employers of 4 or more ca 


sons. Act Apr. 10, 191 

Fatal or one day. Act May 
29, 1913. 

Fatal or serious, Rev. Code 
1909, sec. 207 

Fatal or one week. Act June 
28, 1913. 


All fatal or otherwise. Act 
Apr. 18, 1913. 

All accidents at mines em- 
ploying 5 or more men. 
Act Mar. 14, 1911. 

All accidents at mines em- 
ploying 6 or more men. 
Act. Mar. 21, 1914. 

ee gecrents. Act Apr. 1, 

oa. 

ait pockdents, Act Apr. 16, 

All accidents. Acts June 28, 
1911; June 25, 1914. 

All fatal or otherwise. Act 
Apr. 25, 1911. 
Fatalorserious. Gen. Stats. 

1913, par, 3924. 

Fatal or serious. Rev. 
Stats., 1909, sec. 8462. 

All accidents. Act Mar. 8, 
1915. 

Fatal or serious at mines em- 
loying wage earners. 
aws of 1912. 

All required by commissioner 

oflabor. Act Apr. 15,1911. 

All accidents. Laws of 1911, 

chap. 95. 


All fatal or otherwise. Act 
Mar. 16, 1914. 


All accidents at mines em- 
ploying 5 or more men. 
Acts June 15, 1911; Mar. 14, 
1913, 

All accidents at mines em- 
ploying 2 or more men. 
Act Mar, 22, 1915. 

Fatal and all injuries causing 
employee to cease work, by 
employers of 4 or more per- 
sons. Acts Feb. 18, 1911; 
Feb. 25, 1913. 

All accidents. Act June 2, 
1915, effective Jan. 1, 1916. 


Fatal or serious at all mines 
not worked exclusively by 
owner or lessee. Acts Mar. 
1, 1890; Mar. 4, 1915. 


a For segregation of surface and underground employees, see Table 5, p. 32. 
+ See special paragraph, p. 84. 


Google 


METAL-MINE ACCIDENTS DURING 1916, 


45 


TasLe 12.—ALL MINES: Men employed, number injured, and number injured per 
1,000 employed, by States, during the year 1916--Continued, 


| Character of accidents that 
must be reported according 
to State law. 


All accidents at mines em- 
ploying 6 or more men. 
Act Apr. 16, 1913. 


Fatal or one day, at mines ~* 
employing 11 or more men. 
Act Apr. 1, 1915, 


“Any accident.” Acts Mar, 
14, 1911; Mar. 22, 1915. 

All ‘causing death or disa- 
bility’ by employers of 4 

more persons. Acts 
May 3, 1911; June 26, 1913. 

All accidents at mines em- 
ploying 5 or more men. 
Act Feb. 27, 1915. 


| 
Number injured. | 
Em- | 
State. ploy- Per On Per Per 
ees, |Under-| 1,000 | the | 1,000 Total,| 1,000 
ground.| em- sur- em- em- 
ployed.) face. | ployed. | ployed. 
Tennessee. . 3,836 421 | 251.94 275 | 127.02 696 | 181.44 
TEAS S23. 2525.50 43 SL | 136. 7% 211 | 370.18 262 | 277.84 
Utahsicte.ced ce 7,384 | 1,117 | 288.17 | 1,145 | 425.02 | 2,262 | 306.34 
Vermont......... 155 21 | 1s1.08 9 | 230.77 30 | 193.55 
Mirginia....260.. 2,019 175 | 167.62 98 |} 52.27 273 | 93.53 
Washington...... 1 1,239 32] 41.45 16 | 34.26 48) 38.74 
i 
Wisconsin. ......| 3,574 | S33 | 344. 64 267 | 230.77 | 1,100 | 307.78 
or 
Wyoming........ SOL 6) 34.48 33 | 100.92 39) 77.84 
Other States..... 190'(, -fessceleas cece 84 | 442.11 84 | 442.11 
Total 1916. 204,685 | 38,449 | 288.74 | 9,788 | 136.85 48,237 | 235.66 
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Taste 13—ACTIVE OPERATORS: Number reporting less than 1,000 days, and 
number reporting 1,000 or more days’ work performed during the year ended Dec. 81, 
1916. 


Less than 1,000 days’ work 
done. 


1,000 or more days’ work 
done. 


Grand total. 


=) ‘>) 
q 4 
x nN 
so] 3 
a 8 
i;|/z 
E g| 3 
i) & 
A ala 
Alabama..........|...-]..-- eee 22 18 21 24 
Alaska ene 428 | 367 | 350) 350 
Arizona. 4457 317 | 346 | 426 
Arkansas. 23 14 6 8 
California. ce 840} 704] 854 |1,054 
Colorado. .....-... Neosele 738} 384 | 412 |1,013 
Connecticut 3 5 6 5 
Florida. 14 13 18 7 
Georgia. 5 26 18 18 21 
Idaho. 394 510] 442] 526 | 588 
Illinois 1]. 7 5 8 12 
Iowa... 4l. 9 6 7 9 
Kansas. 71. 29 25 24 40 
Kentuck 1 8 6 ll 15 
Maine 2]. 4 3 4 5 
Maryk 4 10 9 12 16 
Massachusetts 1]. 3 4 3 3 
Michigan.......... 1 76 80 80 84 
Minnesota, 2]. 63 70 57 54 
Missouri... 159} 151] 172) 283 
Montana, 328 J 283 | 302) 384 
Nevada... ES oe 401 | 450 | 566 
New Hampshire. .|....}.. a asa aip's | areal na'erne CBee o's eee 4 5 | 7 
New Jersey....... Eons] a soafewessn|eecabpewsebitecs teaeal 8 7! 7 
New Mexico.......| 18 |.... 68 119} 118! 139 
New York........ locce}s se 55. 27 34 36 
North Carolina. of. 23 30 60 
9) ( Spee 6 4) 7 
Oklahoma... dashed areas 5]. 32 23 36 
Oregon..... aie ee VRS 173 182! 225 | 261 
Pennsylvania. ....)....]....).... 6]. 19 22 34 
South Carolina... ee ee iy. 3] 5! 6 
South Dakota..... 5 Ut ee Bese 43 59 60 74 
Tennessee. ........ ease al LAB. ses! re 2 25 27 36 
TOXOS sos. sake ees su Salsvealecaelveowss 1]. 6 7 8 
WtahiesocsScccesee 30 |... 122 abe 188 | 234) 285 
Vermont........-. shal eaastaace Sata 6 5 10 
2 33 25 28 
176] IS8| 239 
Wisconsin... re 33 38 61 
Wyoming * 45 60 71 
Other Sta 1]. 3 1 3 
Total 1916....) 7 192 |225 |1,500 
Total 1915. . : 1 180 {197 |1, 076 
Total 1914.....: 5 ; 78 181 JI81 |1, 180 
Total 1913.2... ‘ 8 | 93 |2,588 |105 19/188. /316 ® 161 (2 eed jose? 
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48 METAL-MINE ACCIDENTS DURING 1916. 


Taste 14.—ALL MINES: Percentages of fatalities and injuries, 


PERCENTAGE KILLED. 


Underground. 
Se aE 2 
gE 20. & 2 p 
E FE 2 P 3 sa 
£ |33| 2 . |e l4 23 
gs |s2| 3 2) 22] e2| 2 es 
oa Sy o = 
Kind of mine, ae =z g 3 cs 24 g 32 
es = a 2 
“S| oe | 4 a g g z|2 2 g o les 
S | Se). ) BS peas Blom pss 
we " a = ree 
Shee | Spe ees fe he tae 
3 & & fia |% E = |) @ | 3 
Be fon) & i) se} im <4} a wa a 
1 2 3 4 5 6 7 8 10 
Cop | ET ee z bP} A eeeeeres 7.83 | 3.04] 6.09 ba) lal eres BON | 2secce7 
Gold, silver, an 
ous metal... 2.31 -46) 12.90} 4.15] 5.99] 1.84 ]....... 2.31] 0.46 
59 59] 8.88) 9.47] 7.10] 1.78 |..-..-- : re. | eee 
Lead and zine ( s 
Walls')). fico salatageoses ows yes ym ee By ion Peers 17.55 | 1.75 | 1.75 1.75 |.--+.+5 1.75) 1.75 
Nonmetallic mineral......-... 2083 | seve ra] pease 1250) Scouts et aph aban ao yee aeyy AT We wsces 
Total, 1916............. | 31.13 | 1.43 -29 | 10. 62 4.74) 6.74) 1.58 2.22... 2.44 -29 
Total; 19S co702<% sesees 34.54 1.81 1.27 | 13.02] 3.25] 8.1 1.81 18 BSL) pscaees 
u as 
PERCENTAGE INJURED, 
| | 
Con Sey Cee eee 23.59 | 12.32 | 10.30 1.39 | 10.26, 2.45, 3.26) 3.59 12 66 | 
Gold, silver, and miscellane- | | | 
ous metal 19.71 | 10.64 %.12 1.42] 9.08] 3.38, 1.35 6.79 27 -56 
17.25 | 10.95 | 10.58 | 2.70 | 13.82 | 1.30) 1.50 | 4.27 28 ays 
13.64 | 20.12} 2.45 1.05 | 11.04) 1.32 .92 | 6.33 - 06 1.40 
an4[ 9.89| 195] 1.0¢] 4:75] 209 ....... Th QO7 Wetaes ce +60 
Total, TOG: oe c< s6en sci 19.77 | 12.34) 8.70) 1.68 | 10.83; 2.20| 2.11 | 4.67 .18 69 
Total, 1915.........-.-- 18.77 | 12.68 | 9.10 -97 \ 10. 57 | 2.40 1.93 | 6.11 +20 1.27 


@ Less than one-tenth of 1 per cent, 
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by causes and kinds of mines, during the year ended Dee, 31, 1916, 


PERCENTAGE KILLED. 


| Underground—Continued, Shaft. 
an ' 1 ! 
Fe 3 
| : 3 
: | 
| . g]elel, 
| E . 5 Pes a S 3 
| a ae a A Bie a ea 
Si eee | 5 ee ee: a ea ee ¢ | 2 
= = 5 J 5 = ° | 5p % a 
| 2 s be 3 F << < 2 =} s 2 3 
| = 3 = | e = i) MA & s o © zd 
= 8 4 = 4 d Ey z = = } . < 
2 £ 3 a g = 3 5 on = 3 
A =| & g s ° 3 = 2 Bs ir s 6 
a n 5 nH r) H & Cc fo2) fo) n io) B 
ll 12 13 14 15 16 17 18 19 20 21 
10.00| 0.43 |.....--|..-..-- 3.48] 65.22 fr BRT: |'scasop4ted BS) 16.52 
(Sh ee eR 4.61] 69.13 37 i 18.43 
xcemcdl ABO 1280 59| 2.36] 65.68 57 G7 peas aie 13.01 
77.19 14.04 
41.67 4.17 
3.87 .86| .14 29| 3.30] 66,72 15, 64 
Pets! HH] 54) .18 4] 67.63 13.93 
PERCENTAGE INJURED. 
= = 
0.01 | 0.06]....... | 1.18] 1.86] 81.05] 0.21) 0.44 ]....... (a) | 0.28] 0.54 1.47 
| 
.05 .16|  .o1| 2.08] 15.07] 77.69 55 689} .o4] .03] 1.06] 1.09 3.66 
Feisset | 105} 203} 1.50] 10.349) 75.14 220 52 lksssese}h 902 ay 285 2.53 
£201 aOR iss exea 2.41] 14.00] 75.09 19] 212] 102] 02] 1.7 1.40 5.45 
docs daias eabeit Jicscs-o] 60 | 7.779 32.55 17 245 Vetenezdlidzssae!. GA? 152 1.21 
"04|.08| 01) 1.55| 12.28] 77.13]  .27 72| .o1| ot 75 sz] 2.58 
112 23] 210] 1.91] 12.64] 79.03 AT 177] sor | S01 | 73 68 2.37 
3345 1L°—18——4 


oiatizesy GOOgle as 


50 METAL-MINE ACCIDENTS DURING 1916. 


Taste 14.—ALL MINES: Percentages of fatalities and injuries, by causes 


PERCENTAGE KILLED. 
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and kinds of mines, during the year ended Dec. 31, 1916—Continued. 


PERCENTAGE KILLED, 
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54 METAL-MINE ACCIDENTS DURING 1916. 


METAL-MINE FATALITY RATES COMPARED ON BASIS OF YEAR 
OF 300 WORKING DAYS. 


As a mine can be worked only about 300 days in a year, if Sundays, 
holidays, and a few days for repairs be excluded, a comparison of the 
accident and fatality rates at metal mines in the various States 
on a 300-day basis is presented in Table 16. The number of days 
actually worked at the metal mines in the various States during the 
year 1916 ranged from 132 in Kentucky to 320 in Colorado, the 
average for the United States being 282, as compared with 280 in 
1915, and 271 in 1914. 

A true comparison of occupational risk can not be made without 
reducing the number of days operated to a common denominator. 
In order to obtain the number of 300-day workers, it is necessary to 
know the total number of shifts (days) of labor performed during 
the year, as given in Table 5. A still better comparison could be 
made if data showing the actual number of hours’ labor performed 
were available. 

The first column (Table 16) under ‘‘Number of fatalities’? shows 
the rate based on the actual number of men reported as working, and 
the second column shows the rate for an equivalent number of 300- 
day workers. A similar comparison is given for the nonfatal injuries. 

Fatality rates for 1916 in the various branches of the mineral 
industry in the United States, on both the actual-time basis and on 
the 300-day basis, are compared in the accompanying table. 
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Taste 16.—ALL MINES: Fatality and injury rates based upon actual time men were 
employed, and corresponding ratcs based upon a uniform year of 800 working days. 


Number of injuries 


Men employed. per 1,000 employed. 


State. Equiv- 
alent in 
Actual | 300-day 


number. | workers 


(calen- 
lated). 
7,360 7,208 3. 67 3.75 273. 51 279.27 
93 5,818 3.54 4.98 80.19 112. 93 
21,421 21, 664 3.17 3.14 342. 65 338. 81 
1,012 7 -99 1.27 128. 46 165.18 
13, 295 12,561 3.16 3.34 282.14 298. 62 
10, 120 10,787 6. 23 5.84 143. 97 135.07 
TIO"). (GR ase aessss| successors 18.18 21.28 
1,974 2.03 | 2.41 83. 08 98, 68 
604 6.62 0.15 72.85 111, 68 
6, 083 2.47 2. 84 150. 42 173.16 
509 7. 86 9.59 371.32 452.15 
271 3.69 4.29 195. 57 227.47 
615 4.88 5.73 170. 73 200. 38 
278 | 136. 69 311. 48 
60 | 66. 67 71. 43 
143 76.92 157.14 
34 88. 24 107.14 
home 34,061 3.76 3.76 273. 33 273.57 
19, 152 2.19 2.59 192. 77 227.44 
14,334 2.44 2. 68 209. 64 229.97 
19,491 3.85 3. 88 274.18 276.75 
Nevada......- 7,953 3.77 4.13 182. 45 199. 56 
New Hampshire. . BO) BD Be seas ecccfecazccsvnddasoncessendlcacewae'e cs 
New J 2,031 2, 3.94 3. 85 207. 29 202. 50 
4,182 3,938 5.02 5.33 171.45 182. 07 
3, 662 3,4 4.37 4.58 358. 00 375. 00 
695| $$ 558]..........].......... 165. 47 206. 09 
262 2 3. 82 | 4.31 129.77 146.55 
1,593 1,163 3.14 4.30 188. 95 258. 81 
i; 893 76 1.12 64. 22 94. 06 
460 387 8.70 | 10.34 91.30 | 108. 53 
153 ADR cicse nase alensaconsas 6.54 7.14 
2,491 2.41 2.29 296. 67 282. 49 
3,836 2. 87 3.33 181.44 210.53 
943 2.12 1.81 277. 84 237.10 
7,384 3. 25 3.07 306. 34 | 289.37 
155 2.90 14. 08 193. 55 | 211.27 
2,919 1.03 1.19 93. 53 | 108. 68 
1,239 2.42 4.32 38.74 69.16 
3,574 4.76 5.44 307.78 351. 89 
501 2.00 2.58 77.34 100.78 
190 5. 26 4.76 442.11 400. 00 
204, 685 3.41 3. 62 235. 66 250. 64 
152, 118 3.64 3. 89 232.02 | 248.56 
. 158, 115 3.54 3.92 191.10 | 211. 87 
Total, 1913. 191, 276 3.57 3.72 172. 37 179. 59 
Total, 1912. an 169, 199 | 3.91 4.09 181.65 | 190.11 
Motel IGM essex sas scvan 165,979 | 156,089 4.19 4.45 160.13 | 170.27 
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56 METAL-MINE ACCIDENTS DURING 1916. 
ACCIDENTS CLASSIFIED BY MINING METHODS. 


In the bureau’s report * for 1914 data relating to mine accidents 
were classified by mining methods for the first time. Similar data 
for 1915 and 1916 have been collected, thus placing the results of 
three years’ work on a comparative basis. 

Data on the classification of accidents according to systems of 
mining are essential for ascertaining the risk in the different mining 
methods. The bureau’s accident-report cards, sent to the operators 
during the past three years, requested that the method of mining be 
reported with the statistics of accidents. With these reports as a 
basis, the bureau was able to select the returns from 258 mining 
companies in 1914, 280 in 1915, and 246 in 1916, representing approxi- 
mately 75 per cent of the metal-mining industry, whose records 
appear reasonably complete. Reports from companies whose data 
were not reasonably complete in all details were omitted in this 
study. The figures given herein, therefore, include the actual num- 
ber of men employed underground and in open-pit mines (excluding 
yard and shop men), with the corresponding number of accidents 
for each group. (See Table 17.) 

Various methods of mining have been developed to work different 
types of ore bodies, and it is necessary to modify these methods to 
meet the requirements of each ore body if the ore is to be extracted 
at minimum cost and with least loss. Safety should be the first con- 
sideration, although many other factors have to be taken into ac- 
count in laying out a mine. For the purpose of studying the mining 
hazard on the basis of mining methods, the returns received from the 
operators have been divided into six groups, as follows: 


Operators’ reports grouped by mining methods. 


Number of 


operators. 

DSRS NUN AR cee oa 505 F204 Sete oe gassinae dedachasagues de Sra segseteds saps dosegepeasacges 62 
2, Overhand stoping: 

CG) WICH SEUSS ek Scere Loca ntekshietedizstiaascetolaces shou si erass 12385 h cee Sees 22 

(b) With squi 32 

(c) With filling 21 

(d) Shrinkage. . 13 

3, Underhand stoping. 5 

4. Caving methods...........-..... tae ss2 61 

Sx ee PGs WIT SHEA SHGVGD ecw anes wince Se nosS a Needy pee Rwine Sameeces siden doaeeateacaenes 23 

6; Open pit, withowtstédni shovels ci. c.tec2ee Sos klgs ae dte hav seg de Sedincan did bases daawares 7 

WOU So edd 35 cb acer Spaced oo dehe tere slhale Baiaece Seden coed ta eee cegus eee Dabeweesecezers 246 


a Fay, A. 11,, Metal-mine accidents in the United States during the calendar year 1914; Tech. Paper 129, 
Bureau of Mines, 1916, 96 pp. 
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ROOM-AND-PILLAR METHOD. 


The figures for room-and-pillar mining represent 62 companies 
employing 9,023 men under ground. These mines include 27 lead 
and zinc mines in the Mississippi Valley, 5 iron mines in Alabama, 1 
each in Michigan and Minnesota, 3 in New York, and 3 in Wisconsin, 
Also 2 copper mines in California, 2 gypsum mines in Michigan, 1 in 
Iowa, 2 salt mines and 2 tale mines in New York. 
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METAL-MINE ACCIDENTS DURING 1916. 59 


The accompanying table shows the number killed and the number 
injured during the years 1914 to 1916, inclusive, together with the 
fatality and injury rate per 1,000 300-day workers. 


Number killed and injured in mines usiug room-and-pillar method of mining during 
the calendar years 1914, 1915, and 1916. 


Killed. - Injured. 
Cause. n = = 
1914 1915 | 1916 1914 1915 1916 
Ralls Of rO0R 65 cciceccdiccetgscsietacessaqeseaase 22 7 21 465 401 591 
Run of ore in stope, chute, or bin. ahs 1 BY Leper [etacics 726 746 998 
Explosives. re 8 7 9 70 45 58 
Haulage...... oie Bice seats 7 718 429 793 
Falls of pe 2 1 2 29 68 
Miscellaneous. state Ao swdeyes 2 1,057 1,045 1,273 
BHSlEs oc ccsscaisascccesesscceaspespeccasecssaees 3 2 6 81 124 232 
otal: .tic2 ast 228. hesesshoseehateniaceaane 48 27 47 3,171 2,819 4,013 
Per 1,000 300-day workers.............-.655 5.73 3.97 5.59 375. 63 413.95 477.17 


OVERHAND STOPING. 


Overhand stoping is widely used and has many variations in 
practice, as is indicated by Table 17, where the figures represent 22 
mines in which the principal timbering is with stulls, 32 with square 
sets, 21 with filling, and 13 with shrinkage stoping. The table also 
shows a higher fatality rate where the filling method is used, and a 
higher rate of nonfatal injuries where square sets are chiefly em- 
ployed. 

The accompanying table gives the combined figures for the four 
subdivisions under overhand stoping, showing a decrease in the 
fatality rate from 5.11 per 1,000 300-day workers in 1914 to 4.13 in 
1916. The increase in injuries docs not necessarily represent an 
increased hazard, but the better-kept records that are bringing out 
the true dangers of the industry. 
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64 METAL-MINE ACCIDENTS DURING 1916, 


The data for the 22 mines in which stulls are the principal method 
of timbering are from returns from 2 copper mines in Arizona and 5 
in Michigan, 1 iron mine in Michigan, and 1 in New York; and 13 
precious-metal mines in the Western States. The use of stulls is 
confined principally to narrow veins and lodes. 


Number killed and injured in mines where overhand stoping is principal method uscd 
during the calendar ycars 1914, 1915, and 1916. 


Killed. Injured. 
Cause. ite 7 
1914 1915 1916 1914 1915 1916 
| . 
Fall of rock : 77 89 bl 3,060 3,579 3,431 
Run of ore in stope, chute, or bin 3 10 5 2,520 2,922 2,717 
Explosives. ds Sess badsesT seas 17 16 10 125 134 2 
Haulage... 8 9 6 1,544 1,771 1,605 
Falls of persons : 25 21 5 556 519 3 
Miscellaneous........--.-------- pce re H 8 13 16 4,277 6,391 4,525 
BHAI b ian sSceses hea cpsetetascadesagases 2ace Saeacer 43 35 32 290 352 
Wola 2 scnwdaders sateen sense etn hres reo os Isl 193 125 12,372 15, 668 13, 198 
Ver 1,000 300-day workers.........-.-.-...- 5.11 4.71 4.13 345.91 382.72 436. 44 


The 32 reports from mines using the square-set method of tim- 
bering cover 6 copper mines in Arizona, 1 in California, 10 in Michi- 
gan, 3 in Minnesota, 2 in Utah, and 9 precious-metal mines scattered 
throughout the Rocky Mountain States. 

The figures for the filling method are from 21 companies and 
include 1 copper mine in California and 7 in Michigan; 1 iron mine 
in Minnesota; 5 silver-lead-zine mines in Idaho, and 6 precious-metal 
mines in the Western States. 

The mines under shrinkage stoping include 3 copper and 3 gold 
mines in California; 2 gold mines in Alaska; 1 copper mine in Ari- 
zona; 1 iron mine in Michigan and 1 in New Jersey. 


UNDERHAND STOPING. 


In the accompanying table are separate data on underhand stop- 
ing, including the returns of 5 companies that in 1916 employed 
3,635 men. These represent 4 iron mines, 1 each in Minnesota, Ala- 
bama, Colorado, and New York; and 1 zinc mine in Missouri. The 
number of men killed was 12. The number of injuries was 1,707, or 
460.11 per 1,000 300-day workers. 
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Number killed and injured in mines where underhand stoping is principal method 
used during the calendar years 1914, 1915, and 1916. 


| Killed. Injured. 
Cause. 7 
19l4a 1915 1916 | 19144 | 1915 1916 

| | | 
—— 
Falls of rock | 53 95 
Run of orei 248 54 
Explosives. 17 217 
Haulage....... 329 365 
Falls of person. 6 24 
Miscellaneous. 312 459 
BHA. vasacaccctscyasveacesutsiasstesaecalencs sac stan 11 2B 
Total: ccc ccssscpa her sasossesovevesgyesessasieesssees! MTS ID sececed 976 1,707 
Per 1,000 300-day workers lect 507. 80 460.11 


@ No data available. 


CAVING SYSTEMS. 


The data relating to this system of mining represent the returns of 
61 companies operating mines in 7 different States and employing 
20,326 men, and include largely the iron mines of Minnesota and 
Michigan, and a number of copper mines in Arizona, California, and 
Utah. 

Many different names are applied to caving systems, but the prin- 
ciple is similar for all. The methods comprised in this classification 
are top slicing, substoping, block caving, pillar caving, etc., and the 
preliminary work that is absolutely necessary for any caving system. 

The fatality and injury rates for this group of mines, for 1914 to 
1916, inclusive, are shown in the accompanying table. 


Number killed and injured in mines using the caving system of mining during the cal- 
endar years 1914, 1915, and 1916. 


Killed. | Injured. 
Cause. = 
1914 1915 1916 | 1914 | 1915 1916 
Lees | 
| 

Balls Of TOCK. 53s evcesca des topcsacwacsssce eo daanices 42 34 34 2,45 1,879 1, 962 
Run of ore in sto 2 4 3 598 486, SRO 
Explosives 7 8 13 79 | 66 173 
Haulage..... 9 2 8 781 794 978 
6 8 7 143 142 124 
12 7 2 2,450 2, 267 2,795 

25 4 13 200 167 
TOtalo ss <iaesecsscaaapsaps conse taaeas ie goers 103 67 80 6, 296 .5, 801 7,134 
Per 1,000 300-day workers................+.- 5.41 3.79 3.92 330, 44 328. 13 349. 71 


OPEN-PIT MINING WITH STEAM SHOVEL. 


The returns from mines that use the open-pit method of mining 
with steam shovels represent 23 operating companies, employing 
9,100 men (surface shops excluded). Of the 23 companies, 15 in 
Minnesota and 3 in Alabama are iron-mine operators, and 1 each in 
Nevada, New Mexico, and Utah operates a copper mine. The 

33451°—18——5 
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accompanying table shows fatalities and injuries by principal causes 
from 1914 to 1916, inclusive, together with the fatality and injury 
rates per 1,000 300-day workers. 


Number killed and injured in open pit mines where the ore is mined by steam shovel 
darng the calendar years 1914, 1915, and 1916. 


| 
Killed. | Injured. 


1914 1915 | 1916 


Cause. ge = 
1914-1915 1916 


449 402 

8 9 

38 41 

i 194 287 

of persons... a besercmetlsneetecalaraacens 179 129 
Miscellaneous... .<.0. esse cesccwscccscececsecctes 3 3 4 1, 256 1,040 1,548 
Bhalte Xa nia oo8ssosscnostarscaseasse acerca Se ope ee Siete Coes sie sles teetaemesey easel sarteeabsaleakoad sas! 
OI Fosse oh onsyseed seers aeasepepececiensst 24 | 24 27 | 2, 297 1,908 2,416 

Per 1,000 300-day workers.................-- | 2.73 | 3.16 3.15 | 261.00 250.79 281.58 


OPEN-PIT MINING WITHOUT STEAM SHOVEL. 


Although the returns indicate that the open-pit mining without 
steam shovels is probably safer than any other system, being com- 
parable to quarry work, yet the number of men employed is not 
large enough to permit the drawing of a definite conclusion. Open- 
pit mines necessarily have plenty of light, so that the miner can see 
any dangerous conditions. 


Number killed and injured in open-pit mincs where no steam shovels are used during 
the calendar years 1914, 1915, and 1916. 


| 


Killed. Injured. 
Cause. a 7 ] 
1914 1915 1916 1914 | 1915 1916 

59 16 26 

3 1 3 

5 | 1 5 

2s | 22 34 

ll 9 2 

64 | 93 38 

Wotals 2.255 s<c¢ i ptecp sey hoscaatatat hessasaee | By. SS Agssde554 170 142 108 
Per 1,000 300-day workers.........2....-... ZORY 62:50 avesse2s 101. 49 120. 03 348. 39 
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TasLe 20.—METAL-MINE ACCIDENTS in 1916, 


NUMBER KILLED. 


Underground. 
3 | g¢ |5 3 
& F § 2 of 
gigi] s ez 32 
& 6 2 3 ° £2\2% ss 
ei|oa| 2 2 /E3\ea| 8 ay 
Coa lsu] co & |44/s6%5 Be =8 
Method of mining. ee lfc] 4 3 s51=3] 3 San 
i? pO) tae z 3 E ole 3 3 4. |. Se 
185i 5/8] 8 |se/s"| § | Ses 
= Pais ue 3 Ol coke lise bo Ss as 
3 ° 3g 6 a 5 ° a Ee il|es 
= 44 ra = Gi fet PI =| B |3° 
3/8 |8|F la /3 18 |E]2 ea 
& =] & oI & & aq a i] | a 
1 2 3 4 5 6 7 8 | 9 10 
Room and pillar..............-2--22000- A Nsccststecessc], ORY CR Disa cellystes<[escessfears ss 
Overhand stoping: 
CG) WIN Stes oc eeaspeantseahsen 44) Bs ascex 2 1 
6 With square sets, cribs, ¢te....... 1D? fasaes's 
c) With filling... i Eee ; 
CP) Shrinkage. CF acssscescatetsccs| ORAS eeculeeccSel ach [ease nels cocns| squcsenceaesdbeme cutee See 
Underhand stoping. hd ee 
Caving methods................-..--0. bl Pee 
Open pit, With stenting Shavels 5.55.60 cilscec pal eust nels duet [paw eeeledendalaeas palaacast esscad|eseves Gzcaes 
Open pit, without steam shovel 
Total, 1916...............eeeeeeeee | 109; 6| 1 he 
Total, 1915... | 147 6 5 LO) fecicwas | 
Total; 1M. s.accesms see cseedsee | WAL 4 2 6 1 
NUMBER INJURED 
Room and pillar...........-.+---++--+0+ 591) 882] 148 58 | 793 68 | 116 | 259 26 35 
Overhand stoping: 
(ay WUN sille cs iessascasscsssen ene | 430 | 2741 149] 20) 186) 66 16 | 196 9) # 
b) With square sets, cribs, ¢tc........ 2,191 1,361 | 749) 142] 985) 166] 141 | 420 7 21 
9 With filling | 668 427 | 272 22 | 300 100 | 119) 153 6 16 
(d Shrinkage. sia | 142 | $20 79 20 1833 22 90 $8 6 
Underhand stoping..........-...--.0065 ! 95) 524] 111 65} 24 ]...... 152 2 21 
Caving methods..... 1,962 | 597 jl 160 31 29 
Open pit, with steam $ ° 


Open pit, without steam shovel..... 
Total, 1916 4,385 |2,668 | 652 3,740 | 570) 743 {1,618 
Total, 1915.. 3,788 |2,065 | 262 /3,3°3 | 696 | 614 |1,851 66 | 427 
Total, 1914... . 3,251 |2,579 | 274 |3,043 | 753 | 403 |1,330 43 161 
Diotizes by (GOK gle aa 
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by causes, grouped by mining methods, 
NUMBER KILLED. 


Underground—Continued. 
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TaBLe 20.—METAL-MINE ACCIDENTS in 1916, by 


NUMBER KILLED. 


nm 
5 
2 


Mine cars, mine loco- 


Method of mining. 


or aerial 


motives, 
trams. 


| # | 


Railway carsand loco- 
Motives. 
un or fall of ore in or 
from ore bins. 


Falls of persons. 


Stepping on nail. 
Hand tools, axes, bars, 
ete. 

Machinery. 
Total, surface. 


Electricity. 


S$ | Other causes. 


Gh 


Room and pillar. . 
Overhand stoping 
7 With stulls 
With sgeare sets, cr 
With filling 
‘ty Shrinkage. 

Underhand stopin, 
Caving methods........ 
Open pit, with steam sh 
Open pit, without steam shovel. 


Total, 1916 
Total, 1915. 
Total) 1914 


Room and pillar. ..............-22.22--- 
Overhand stoping: 
is WU She, Seeics te szanesyae=a 
A With square sets, cribs, etc... 
With filling....2.........- 

(d) Shrinkage S aoepedecacapecegas 
Underhand stoping.............--.... 
Caving methods. ............--22e cence lee 
Open pit, with steam shovel. ....... 
Open pit, without steam shovel........ 


otal, 1916. acs cccsusvanesugess 
Total, 1915. . 
Total, Iles F.siy creSeseesereds 
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causes, grouped by mining methods—Continued. 


NUMBER KILLED. 


Open pit, 


fe | é a 5 

8 Se 2) a | 

e Z2 “a 2 ee S35 a Grand total. 
ep eit a ee =i) Ne 8 

5/4 /'2| 5 | & jedls8 sla] ete 

ey) 8 | es) 2) & (SE las zie z S 

we ” go a = 33 =} a 

i} |e a ee -1 = bad id a 

2% = 25|2)2/e2 <7 z 3 S 3 

3 kK la°| s}als |8 2|a]s ° 

ee il = a BR a i <>) 5 ° & 

za | a 2 

31 32 33 34035, 36 37 38 39 40 «(41 1916 | 1915 | 1914 


1,142 | 2,416 


tetates 27 108 


9 

3 

12 52 6 | 187 | 1,169 | 2,524 
9 3 
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188 781 | 2,050 J. . 
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FATALITIES AT PLACER MINES. 


Tables 21 and 22 contain the combined reports of 864 operators 
of placer mines, including dredges, hydraulic mines, and under- 
ground gravel mines. At these mines 8,354 men were employed 
and 9 men were killed in 1916, the fatality rate being 1.08 per 1,000 
men employed, as compared with 3.11 in 1915; 2.30 for 1914, 2.25 
for 1913, and 2.43 for 1912. The average length of time these mines 
worked during the year was 208 days. The placer mines of Alaska 
worked approximately 180 days, and all other placers 247 days. 

Only the more serious injuries at Alaska placer mines were included 
in the Territorial mine inspector’s report, hence the details of non- 
fatal injuries recorded here are incomplete, being based on reports 
received from only a small number of operators. 
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Fatalities and injuries, by causes, during the years ended Dee. 81, 1912 to 1916, inclusive. 


TABLE 21.—PLACER MINES 


METAL-MINE ACCIDENTS DURING 1916, 
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METAL-MINE ACCIDENTS DURING 1916, 75 
METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for accidents at metal mines, coal mines, and 
quarries of the United States are shown in Tables 23 and 24. The 
majority of the coal-mining States have long had systematic coal- 
mine inspection, whereas a number of the metal-mining States either 
have no inspection service or have started one recently. 

Because of the great disasters that have happened in coal mines and 
the prominence given these by the press, coal mining is usually con- 
sidered much more hazardous than metal mining. The latter, as the 
figures show, does not claim its death toll in disasters that involve 
many men, most of the men who die from accidents being killed one 
at a time. 


TaBLe 23.—Fatality rates in different branches of mineral industries in 1916 compared on 
a 300-day basis. 


[Length of shift not considered.) 


“ Number killed per 
Men employed. 1,000 employed. 
Average | - Days of 
Branch of mineral industry. | days Pauls. labor Killed. 
active. Actual | 300-day performed. ON ie aon 300- 
number. | workers ge ime |day basis. 
Saeed Basis: 
ated). 
Metal mines....... 3:25 282 204,685 | 192,455 | 57,736,425 697 3.41 3. 62 
Metallurgical works 
Ore-dressing plants 315 22, 365 23,470 7,041, 083 33 1,48 1.41 
Smeltersa@_...... 338 43,429 49,363 | 14,809, 46 36 - $2 -73 
Auxiliary works. 338 14,007 15, 763 4,729,010 4 1.00 .89 
Coal mines........-..----+-- | 235 720,971 | 565,766 | 169,729, 816 2, 226 3.09 3.93 
Coke ovens: 
Beehive......5.25222252: 300 18, 570 18, 591 5,577,341 24 1.29 1,29 
By-product....-.. 357 13,033 15, 528 4, 658, 333 21 1.61 1.35 
Quarries (inside)... { 242 60,944 49,077 | 14,723, 204 ll4 1.87 2.32 
Quarries (outside)..........- 275 29,853 27, 380 $, 213,974 59 1.98 2.15 
Total, 1916...........| 255 | 1,128,257 | 957,393 | 287,218, 232 3,224 2.86 3.37 
Total 1915....2......-.) 231 | 1,067,517 | 822,526 | 246,547, 550 3,076 | 2.88 3.74 
1 


@ (oe; not include iron and steel industry. 
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Taste 24.—METAL MINES, COAL MINES, AND QUARRIES: Principal 
causes of fatalities, showing percentage due to each cause, 1911 to 1916, by years. 


Cause of death. | 


Falls of aaat - 
overbur- aulage as 

den, roof, Falls | geo. | Machin- and thes Total. 
pet of tricity.| ery. 


Industry. 


material,| *!¥®- | rock, ore, person. explo- 
ore, 0 ; sions. 
coal, 
32. 52 11. 22 7.63 | 15.39 2.45 3.16 |. 
47.40 6.02 17.13 1,28 3.73 1.51 
25. 53 26. 60 20. 21 8.51 1.07 9. 04 
34. 49 14. 22 10.28 | 13.92 3.78 3.78 
49. 03 6.08 19. 14 1.36 3. 64 1.65 
17.37 22. 06 27.70 8.92 1.87 11.74 
34.70 13.03 12.88! 12.30 3.81 4.39 
45. 39 4.95 18. 31 1.80 3.16 1.80 
14.75 24.04 23.50 9. 29 2.73 12.57 
36.32 10. 73 10.20 | 16.10 3.04 2.50 
46.1 5.95 18.79 2.85 4.07 1.87 
29.45 19.44 18. 33 12.78 1.67 6.11]. 
36.71 14.10 10.49 | 15.91 2.53 1.99 
47.55 6.83 18. 64 1. 37 4.36 1.68 
30. 40 18.92 15. 55 11. 48 2. 03 9. 46 
32. 28 12.77 10.04 | 14.64 3.73 2.58 
47.84 6.56 20. 89 1.39 4. 36 1.89 
19. 08 16.18 19. 66 8.09 4.05 16.76 


Although the fatality rate in metal mines during 1916 was 3.41 
per 1,000 men employed, and in coal mines 3.09, yet the comparison 
is not fair, for the reason that the metal miners worked 282 days as 
compared with 235 days for the coal miners. Thus the men in the 
metal mines were exposed to the mining risk 47 days longer than were 
the coal miners. If both rates be reduced to the 300-day basis, the 
metal-mine fatality rate becomes 3.62 per 1,000 300-day workers in 
comparison with 3.93 for the coal mines and 2.32 for quarries. 

Percentages of men killed by various causes, also the number 
employed and the number killed, in metal mines, coal mines, and 
quarries in the United States are shown in Tables 23 and 24. 
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TaBLE 25.—ALL MINES: Men employed during the years ended Dec. 31, 1911 to 1916, 
by Slates. 


State. 1911 1912 | 1913 | 1914 | 1915 _ 1916 
Alabama, 
Alaska. 
Arizona 
Arkansas a 1,012 
California. ............. --| 10,877 
ColOLad wa5 os anascaoesaccbascacaassssaeses 10, 404 8, 892 15,949 9, 228 6, 369 10, 120 
COnMecticnth. 22555525. cbacsssiecessbaeasyee 164 259 255 216 108 110 
RIO: 620 sacSssIsdcseteh eet seeseraees tee 4,305 4,461 4,5 2,885 1,737 1,974 
GOO IR ccs cases swececccacctcasssesecects 1,001 515 444 305 295 604 
Tdahos viscvwes tests ee 4,801 6, 229 5,769 5, 249 5,190 6, 083 
Illinois . 2 848 440 511 490 384 509 
Iowa 244 200 231 281 214 271 
SUES so: aces sescnsca sparta anedatecanens 729 831 608 315 435 615 
ROTUUCKY .oec2 os 55 cscercc cc teespscececeses 461 460 516 221 174 278 
Maines. pes.gsisctactee seca es<sg bese ses on 81 72 121 128 105 60 
Maryland ic.cccccs0cacccenctcesteepencaces 231 329 359 69 223 143 
Massachsete’.cosceas scits csapvasscucerivess 118 58 48 31 86 34 
Michiparinn ci nc ceccssecs cevetesgiereecacpes 31,584 29, 469 28,174 27, 272 27,512 34,061 
Minnesota. oas.ictescaccanseaeesecisazees seq 16,548 16,559 19, 546 17,694 14,572 19, 152 
MisSOUYiS 5.25 3.55 aca aalsaige erent cones nee ls 9,901 11, 403 9,747 8, 480 9,570 14,334 
MONA, 6c.4 203 sdencdetsine es cs eauees .-| 13,346 13,340 19, 500 13,046 13,846 19, 491 
Nevada... ~ 6, 210 7,547 7,316 6, 821 5,713 7,953 
New Hampshire . 100 90 83 38 41 
New Jersey... a 1,739 1,633 1, 433 1,362 1,745 2,031 
New. M6xi00)0 0c sse.cdscn cat cedguesccaceas 2,450 2,502 3,766 2,424 2,732 4,182 
New York....... Wisveseessy 3, 202 2,710 3,345 3,002 2,558 3,662 
North Carola... . - Rees | 997 1,068 1, 167 994 627 695 
BaNseoaacal 362 310 305 192 265 262 
seetotvede | 418 541 641 596 855 1,593 
re 1,394 1,052 1,349 1,279 1,070 1,308 
Pennsylvania. vo. cece. cei sssaecececcnv cose 862 762 656 425 384 460 
Soulth Caroiitia; :2: sacteeseseecwavccsccecas | 984 1,041 444 416 487 153 
South Dakotass:t3..cstecisssdesesscactad 2,519 1,963 2,091 1,841 1,796 2,491 
TOnnGsSebs aii sot eheeti ty iarxaseces onl teees | 4,454 3,480 3,151 3, 253 2; 821 3,836 
Texas..... Cece cceeecccecccesseseesecescsee | 248 386 350 346 294 943 
Utah..... one da wewesasaisescceseedecernreseca 7,710 8, 458 7,872 5, 837 5,449 7,384 
VORMONe casts sche ces ose spans eaagusv cares 180 181 143 112 98 155 
VIPRINIAS, oe savewcdg oc tiie a vgwol Seven ciewk 3,971 2,516 2,596 1,877 1,976 2,919 
Washingtonisc.s-ceccsceccssccccsdcccteecs 1,569 1,307 1,302 865, 715 1, 239 
WiASsCOnsiT 5.228 s52.cdese sa scgeancaeee sss | 2,844 3,834 4,330 2,576 2,651 3,574 
612 662 616 480 386 501 
58 591 490 394 398 190 
Total, metal mines................. | 165,979 | 169,199 | 191,276 | 158,115 | 152,118 204, 685 
i 


Taste 26.—ALL MINES: Total number of injuries, by causes, during the years ended 
Dec. 81, 1911 to 1915 and 1916. 


Number injured. 
Cause. 1916 
bale to 1915, Percent- 
inclusive.@ age. Percent- 
Total age. 
Underground: 

1. Fall of rock or ore from roof or wall.......--------- 33, 681 21.62 9,535 19.77 
2. Rock or ore while loading at working face or chute. 13, 747 8.82 5,951 12.34 
3. Timber or hand tools......-----------2+2-+eee2++-- 14,654 9.41 4,195 8.70 
$. Explosives) Si issccssscncdentcepasssenceemensaseeas 1, 832 1.18 810 1.68 

§. Haulage system (mine ears, mine locomotives, 
breakage of rope, etC.)....--. +2. -eeceeeeeeeeeees 17,710 11.37 5, 226 10. 83 
6. Falling down chute, winze, raise, or stope.....----- 4, 4166 2.87 1,060 2.20 
7. Run of ore from chute or pocket. .......--.----+--- 4,471 2. 87 1,018 2.11 
8. Drilling accidents (by machine or hand drills) ...-- 8, 155 5.23 2) 253 4.67 
95-Electticity: i... 0s dnvorsstets sited aeaets ioccsgsse ese 252 -16 89 18 
10. Machinery (other than locomotives or drills)...-..-- 2, 293 1.47 332 .69 
EY; Mine fires: 5626 tain cnc snes tec eseSrs ctw decesescsatned 96 06 21 04 
12. Suffocation from natural oe | 178 pb 38 -08 
13. Inrush of water.... 87 - 06 4 -O1 
14, Nails, splinters, etc a 1,479 +95 750 1.55 
15; Other caused... ¢.sccscnccesveageeetresteeseseeces, 17,712 11.37 5,922 12. 28 
Total number injured underground............ | 120,813 77.55 37, 204 77.13 


on nish A.H., Metal-mine accidents in the United States during ths colenaat year 1915. Tech. Paper 168, 
Detailed figures by years, 1911 to 1915, given on page 84. 
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METAL-MINE ACCIDENTS DURING 1916. 


TABLE 26.—ALL MINES: Total number of injuries, by causes, during the years ended 
Dec. 31, 1911 to 1915 and 1916—Continued. 


Shaft: 


Cause, 


16. Falling down shafts......-..--------.-+-+----+e-e++ 
17. Objects falling down shalts......-.-.-.-.----++---- 
18, Breaking of cables........--------2----0--eeeeeeee- 
a Overwinding .¢ 22.02 6oisb.-c25S secede lesa ceeeei ees 

20. Skip, cage, or UCKGE caassc42cesso2052 26536 ienbces 
21. Other causes...........-s.ss.ssscsessvscseseeeeeees 


Total number injured by shaft accidents. ..... 


Surface (at surface yards and shops): 


Open 


22. Mine cars or mine locomotives, gravity or aerial 

CANIS sory 0dcs cbastiggacnscey cesses saree eanseesd 
2B Railway « ears and locomotives......--.-.---------- 
24. Run or fall of ore in or from ore bins.........---.-- 
25; Ralls:of persons. 02 fscecaeosge os salscnes sie ctageeseies 
26. Nails, splinters, etc. ...-.--.----.-+-0-----22 cece eee 
27. Hand tools, axes, bars. 2 apap naps sone saad cael 
2B. Blech yicccasecec tases coe seteeste ctaneeeeceesy ace 
20). Machinery: =. dies asssacaytenteaapacedoc catangiass 
30 (OGM Or CAUSES. Sosssis seh hand sa He dicdpig esse Fanaebaee 


Total number injured by surface accidents. ... 


pit: 
31. F alls or slides of rock or ore... 
32. Explosives............----- 
33. Haulage system (cars, locomotives, ete. ) Rraskeossen 
34. Steal SHOVELS... sacde csawl ise snaastaacanscansbans 
35. Falls of persor 
36. Falls of derricks, booms, etc. ....s-sssseeeeeeeeeeee 
37. Run or fall of ore in or from ore bins.........-...-- 
38. Machinery (other than locomotives or steam 
shovels)... 
80. Bleotrichtycacsa stepsccners cece sdeusoancedessceenaes 
40. Hand tools. sccsso si sesses an abe ceaanecascsessbea 
41 Other CAUSES... fa: o5 cys anni tsa a ese noe elec sees oe 


Total number injured by open-pit accidents. 
Grand totals c-cd: ccavecsscvesdevseesacetess 


\ 


Number injured. 


use of explosives in mining. 


MINING FATALITIES DUE TO EXPLOSIVES. 
The accompanying table shows the number of fatalities due to the 


1916 
ae 1915,| Percent- > 
inclusive, age. ercent- 
Total. age. 

408 26 132 7 

1, 236 -380 347 <a 
36 02 5 -O1 

44 -03 7 OL 
983 - 63 360 75 
969 62 394 82 
3,676 2.36 1,245 2.58 
996 64 476 99 
445 -29 176 .36 
487 31 125 26 
1,568 1.01 658 1.36 
661 42 448 93 
2,344 1.50 823 1.71 
149 .10 58 -12 
1,999 1.28 602 1.25 
5,957 3.82 2,804 6.00 
14, 606 9.37 6, 260 12.98 
2,996 1.92 541 1.12 
703 45 60 13 
1,915 1.23 77 78 
1,152 74 186 -39 
1,650 1.06 7 51 
193 .12 5 -01 
73 05 20 04 
1,083 - 69 208 43 
57 04 12 .02 
1,589 1.02 347 72 
5, 287 3.40 1,525 3.16 
16.698 | 10.72 3,528 7.31 
155,793 | 100.00 48,237 100. 00 


From 11 to 14 per cent of the metal- 


mine fatalities and 16 to 26 per cent of the quarry fatalities are due 
to explosives, while about 6 per cent of the fatalities at coal mines 
are due to explosives. 


Number and percentage of fatalities, due to explosives, at mines and quarries in the 
United States. 


Metal mines. Quarries. Coal mines. 
Year. l —— 
Number. Percent. Number.| Percent. | Number.| Per cent. 
: | es 2 
78 11. 22 50 26. 60 160 6.02 
ay 14. 22 47 22. 06 147 6. 0S 
89 13. 03 44 24. 04 138 4.95 
60 10. 73 35 19. 44 146 5.95 
78 14.10 28 18. 92 155 6.8 
89 12.77 28 16. 18 146 6.56 
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METAL-MINE ACCIDENTS DURING 1916, 79 
PRODUCTION AND DISTRIBUTION OF EXPLOSIVES, 1916.2 


The total production, excluding exports, of explosives in the United 
States during the calendar year 1916, according to figures that the 
Bureau of Mines received from manufacturers, was 505,415,052 
pounds (252,708 short tons), as compared with 460,900,796 pounds 
(230,450 short tons) in 1915. 

The production for 1916 is segregated as follows: Black powder, 
215,575,025 pounds; ‘‘high’’ explosives other than permissible ex- 
plosives, 255,154,787 pounds; and permissible explosives, 34,685,240 
pounds. These figures represent an increase of 17,852,725 pounds of 
black powder, 19,326,200 pounds of high explosives, and 7,335,331 
pounds of permissible explosives, as compared with figures for 1915. 

The accompanying table shows the percentage of black powder, 
high explosives, and permissibles used in the various branches of the 
mining industry. For example, in 1916, 82.1 per cent of the black 
powder was used in mining coal and only 3.6 per cent for other 
mining. In 1916, 73.2 per cent of the explosives produced were 
used in the mining industry of the United States, as compared with 
72 per cent in 1915. Of the permissibles, 76.6 per cent in 1916 were 
used in coal mining and 17.9 per cent for other mining. Of high 
explosives only a small percentage is used for mining coal, and 
approximately 50 per cent is used for other mining. 


TABLE 27.—Percentage of crplosives used for various purposes in the United States during 
1915 and 1916. 


Railway | 
Coal Other and other | All other Total 
mining. mining. construc- | purposes. oles 
tion work. 
1916. Percent, | Percent. | Percent. | Percent. | Percent. 
BISCK POWER. i os0cbscecest ss weseosebat es 82.1 3.6 5.0 9.3 100.0 
High explosives. ....2250ssccscsasesesceucs 8.2 51.6 8.6 31.6 100.0 
PeyiMiss bles: <2552 5 245 CoS. bec dey yees abet 76.6 17.9 3 5.2 100.0 
Wotal exci: Hay trcte sake reves 44.4 28.8 6.5 | 20.3 | 100.0 
1915, 
Blick powder: .ccc.cesveccdsssstovsscsesus 84.8 3.4 3.6 8.2 100.0 
High explosives. .....22...0sseeeeeeeeeeeee 9.5 46.3 9.4 34.9 100.1 
Pormissiblesy os eck cele okica ec toaseasse 79.9 7.1 75 2.5 100.0 
TWOtSl .cscstseteessicheivegetesan ey 45.9 26.1 | 6.4| m8} 99.9 


ACCIDENTS AT METALLURGICAL PLANTS DURING 1916.2 


Table 28 shows the number of men employed, number killed and 
injured at ore-dressing plants, smelting plants, and auxiliary works, 
by States, for the calendar year 1916. Table 29 shows the fatalities 
and injuries by causes and the percentage of accidents due to each 

a Fay, A.H. Production of explosives in the United States, 1916, Tech. Paper 175, Bureau of Mines, 


1917, 24 pp. 
> Fay, A.H. Accidents at metallurgical plants, 1916, Tech. Paper 201, Bureau of Mines, 1918, 20 pp. 
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cause. The fatality rate at ore-dressing plants for 1916 was 1.41 per 
1,000 300-day workers, while at smelting plants the fatality rate was 
0.73 per 1,000 300-day workers. The nonfatal injuries at ore-dressing 
plants were 135.66 per 1,000 300-day workers and at smelting 
plants 195.61 per 1,000 300-day workers. 


TaBLe 28.—Labor and accident statistics of metallurgical works for the calendar year 1916. 


Ore-dressing plants.a Smelting plants.6 Auxiliary works. 


pinto, Men 


em-_ | Killed. Injured. 
ployed. 


Alask@s. wccalsves 


Georgia. 
Idaho 
Illinois. 
Kansas... 
Maryland............ 
Michigan........... 
Minnesota.......... 
Missouri. ........... 
Montana........... 
Névadas. 2i..6s.a005 
New Jersey......... 
New Mexico...... 
New York........ 
North Carolina... 
Oklahoma........ 
IOTERON Sn coh ct 50 0s 
Pennsylvania. ..... 
South Dakota...... 


Virginia. s.<4si23 
Washington...... 
West Virginia... 
Wisconsin 


Total 300-day S.' 23,470) 2 cacenelues mae 497363 |... 15, 763 
Fatality and = injury } 
Tatas dSc'riccca ches cas seagate 1.41 | 135.66 |........ .73 | 195. 62 | see .89 | 142 10 


a Stamp mills, sampling works, slime plants, lixiviation, leaching, cvanide, and flotation mills. 
> Blast, reverberatory, and roasting furnaces; Convertors, Casting department, and refineries, 

e Yards, shops, construction, ete. 

d Calculated on basis of 00-day workers. 
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TABLE 29. —Accidents, by causes, at metallurgical works during the calendar year 1916. 


Killed. Injured. 
Cause of accideat. | Per Per | Per Per 
Num- | cent of | cent of | Num- | cent of | cent of 
ber. Broup grand ber. grou grand 
total. total, total. total. 
ORE-DRESSING PLANT. 
I, Hatilage syste ny. 65.c2 cb cac sesaectesceveet 146 4.59 0.97 
2. Railway cars and locomotive 42 1.32 +28 
3. Crushers, rolls, or stamps. . 168 5. 28 Ll 
4. Tables, jigs, ete. R2 2. 57 ic] 
5. Other machinery 336 10. 55 2. 23 
6, Falls of persons. 373 171 2.47 
7. Si rocation in ore bins. . 4 1B 08 
8 Falling objects (rocks, timbe rs, ete.). 363, 11.40 2.41 
9. Cyanide or other poisoning... 13 41 -09 
10. Scalding (steam or water). 35 1.10 2 
A... Bleetricitysscacecss os 53 1.66 235, 
12. Hand tools, axes, 360 11.31 2.39 
13. Nuils, splinters 171 5.37 113 
14. Flying pieces of rock from sledg' 
ing 109 3. 42 72 
15. Other causes 929 20,18 6.16 
TROPA A: wcirsiaia sass ows deaeatadensbaceeek 33 100, 00 39. 76 3,1M4 jis 100, oO 21.11 
SMELTING PLANTS. 
16., Haulage system. i: 2: .scc.sccccsisessccsseee 4 1.11 4.82 814 8. 43 5.40 
17. Ruilway cars and locomotives. .............. 2 5.55 2.41 117 1.21 +7 
IS; (Cranesiy. 2% 2 saa ySadadl acct Seeded s2AOS P0008 5 13.89 6.03 130 1.35 a) 
19, Other machinery oc oesaccc3 5-20 a700525-20Ss> 3 8.33 3. 62 BS) 3.99 2.55 
20. Falls of POISONS... 2225 Sater a wsndny coder scans 9 25.0) 10. 85 757 7M 5. 02 
21. Suffocation in ore bins 1 2.78 1.20 1 01 -O1 
22. Flying or falling objects (rocks, timbers, ete.). 4 11.11 4.82 1,438 14.59 9.54 
23. Gas (burns or asphyxiation). 1 2.78 1.20 112 1.16 74 
24. Scalding (steam or water). ......2..2.....--. 1 wh 1. 20 132 1.37 -88 
2o- Bloctricttyiss. occ cc seune 1 1. 36 .37 .24 
26. Hand tools, axes, bars, etc. re 875 9. 06 5.90 
27. Nails, aplunters, BUCS coer oe estes reeks ene 252 2.61 1.67 
2s, Burbs rom matte, or melten metal 
(pouring ors villing) . Raise'aie le 1 2.18 1.20 2,163 22. 40 14. 34 
29. Hot-met tal ex ldsions é 3 8.33 3.62 217 2.25 1.44 
3G.. OLDER CAUSES cos oc on :0 00 ce veiled eee F cies Seow 1 2.78 1.20 2,227 23. 06 14.77 
Wotalics cu ccscses sees nOosbane eee Bh 100. 00 43. 37 9, 656 100, 00 64. 03 
AUXILIARY WORKS. 
31. Hanlage systems, cars, motors, ete..........- 714 1. 20 128 5.71 85 
+ Railway cars and locomotives. ..... 7.44 1.20 66 2. 95 ~44 
< alls of persons.......-.-..-- 25, 72 6. 08 258 11. 52 1,71 
34. Falling objects (rock ,ete.) 14. 29 2. 41 397 17. 72 2.63 
35. Nuils, splinters, ete........ 149 6.65 .99 
36. Hand tools, axes, bars, ete. 333, 14. 87 2.21 
Bis HlCCtHclty. oc. ceesk pesos 2 14, 29 2. 41 27 1. 20 18 
38; Machinety..: 2.250025. 53 3303032029063 45 555605 1 7.14 1,20 187 £35 1.24 
39. Failure of ladder, scaffold, or other support. . EO EOI Peer ET ICS 51 2. 28 34 
40. Handling hot materials.....................- 1 714 1, 20 60 2. 68 - 40 
41. OthOP Causes. .2 cies cccawe sae sees cob hadivsiens 1 7.14 1, 20 5S4 26. 07 3. 87 
Motalt Avivusc lan tse sez sche ele estas 14 | 100. 00 | 16.87] 2,240] 100.00) 14.86 
sand totals x fe toiedovevatecrissers BS ecbeen ss 15,090) 22s cs2550 100. 00 


METAL-MINE ACCIDENTS IN FOREIGN COUNTRIES. 


Table 30 has been compiled from official reports of representative 
foreign countries in which mining is an important industry. The 
table shows the number of men employed in and about metal mines, 
the number killed, and the rate of fatalities per 1,000 men employed. 
It will be noted that the fatality rates are lower than those of metal 
mines in the United States. One reason for the difference is that 


33451°—18——6 
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for many years rigid inspection has been enforced in most of the im- 
portant foreign mining countries. In the older nations, as Great 
Britain, Germany, and France, the majority of the miners have 
worked about mines from childhood, as did their fathers and grand- 
fathers before them. Another reason is that in these countries the 
majority of the miners speak a common language, and there is com- 
paratively little misunderstanding of orders given by mine officials. 
A common language is essential to safety in mining. 
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84 METAL-MINE ACCIDENTS DURING 1916. 
ACCIDENTS AT METAL MINES IN CALIFORNIA, 1916. 


The accompanying table gives the injuries and fatalities at lode 
and placer mines in California as reported by the California Industrial 
Accident Commission. These returns show a total of 5,046 nonfatal 
injuries and 52 fatalities as compared with 3,751 nonfatal injuries and 
42 fatalities reported to the bureau by the operators. The difference 
is an indication of how compensation laws affect the reporting of 
accidents; the commission is backed by a State law, but the reports 
furnished to the bureau are voluntary. It is impossible to distribute 
these injuries on the bureau’s accident schedule, by reason of the 
different nomenclature, as indicated in the column under causes. 
The bureau has, therefore, used the California returns as submitted 
by the operators, so that the data compiled would be on a comparable 
basis, so far as causes are concerned, with those from other States. 
The figures in the accompanying table are given, however, for the 
benefit of those who may desire a more complete total of fatal and 
nonfatal injuries for the State of California. 


Accidents at California metal mines as reported by the Industrial Accident Commission, 


1916. 
Lode mines. Placers. 
alisan: Injuries. Injuries. 
=== Fatal: |—=—>;=—— =|) Fatali- 
Tempo- | Perma- | "es: | Tempo- | Perma- | ties: 
Tary. nent. Tary. nent. 
Machinery 207 21 4 
Dangerous substances. . 5s 10 17 
Falling, rolling, flying o! 2,100 52 14 
Personal falls............... 461 9 9 
Animals. s.wnoe ina opiate PAM AErCAn er, CPOE eT toh 
Collisions and derailments.... 483 15 5 
POO, coisas cc seas 2s seks tines hl Mason ask, | 372 2 1 
Miscellaneous. 6.2 .ni5. vencsiesne 4s Release’ 224 UL |Asesesaix 
UGINOW NS 2 522de5s hese sddiaseerigacccasad | BO ci cescecefenscesses 
Totals é scp iet cst ie kth as cess | 4,482 110 50 


FORM FOR MINE-ACCIDENT RECORDS. 


In order that more detailed information may be had, the bureau 
prepared a form in 1915 for recording accidents at mines and metal- 
lurgical works, in the hope that many of the mining companies would 
consider its adoption. This form was presented with two objects in 
view: First, that more detailed information on different kinds of 
accidents may be obtained; and, second, that the adoption of the 
form will help to standardize the records. 

Copies of this form will be supplied by the bureau with the under- 
standing that a summary report will be made for the bureau’s use at 
the close of the year. 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION, 


BULLETIN 115, Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods by States and calendar years, compiled 
by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

TECHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TecHNIcAL Paper 61. Metal-mine accidents in the United States during the cal- 
endar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL Parer 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TecuNicaL Parer 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TECHNICAL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915, 28 pp. 

TecHNIcAL Parer 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

Tecanicat Paper 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

TecHNicaL Parer 151. Coke-oven accidents in the United States during the calen- 
dar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TECHNICAL Paper 164. Accidents at metallurgical works in the United States 
during the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TECHNICAL Parer 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TECHNICAL Paper 168. Metal-mine accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 

TecuNicar Paper 173. Coke-oven accidents in the United States during the calen- 
dar year 1916, compiled by A. H. Fay. 1917. 22 pp. 

Coal-mine fatalities in the United States, 1916, compiled by A. H. Fay. 1917. 
42 pp. 
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PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


BuLietin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL Parer 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp. 5 cents. 

TECHNICAL Paper 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 5 cents. 

TECHNICAL Paper 48, Coal-mine accidents in the United States, 1896-1912, with 
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South Carolina, metal mines, days worked 


aban acasisas sacaiwrtstostatont sdap ded 32,46, 52, 55 
fatalities at........... 20, 22,32, 35, 52, 55, 80 
Injurles Hts cles cacstssasseseuss 40-43, 44,55 
men employed at........... 32, 44,52, 55, 77 


Sce also Fatality and injury rates. 
South I’akota, metal mines, days worked 


Bb 5 S25, cre reies Faisgs Sa Mewodwmeiateed 32,35, 416, 52,55 
fatalities at........ 20, 22, 24, 26, 32, 35, 52, 55 
inguries'at.s ajee.veevdsqes<s 40-43, 44, 55,80 
men employed at..... 32,35, 44, 52,55, 77,80 


See also Fatality and injury rates. 


Spain, metal mines, fatalities at............. &3 
fatality rate at.......... 83 
men employed at....... 83 
Sweden, metal mines, fatalities at 83 
fatality rate at............2...22-206- 8 
men employed at..............-...-. 8&3 
tS 

Tennessee, metal mines, days worked at._... 32, 
36, 37, 38, 46, 52, 55 
fatalities at 20, 
22, 24, 26, 28, 30, 32, 36, 37, 38, 52, 55, 80 
injuries-‘at......:....2.22055 40-43, 45, 55, 80 
men employed at...............22264 32, 

36, 37, 38, 44, 52, 55, 77, 


See also Fatality and injury rates. 

Texas, metal mines, days worked at. 32,35, 46, 52, 55 
fatalities at 20, 22,32, 35, 52,55, 80 
injuries‘at: 63.4 :cecceasts 40, 41, 42, 43, 55, 80 

men employed at. 32,35, 44, 52, 55, 77,80 
See also Fatality and injury rates. 


Transvaal, metal mines, fatalities at......... 83 
fatality Trateat, oc. ces s..228d cosa are 83 
men employed at......-.......2..... 83 
U. 
United States, metal mines, fatalities at..... 83 
fatality raterabie oi. scscescdeeccsscce 83 
men employed at...................- 83 
Utah, metal mines, days worked at 32, 
34,35, 38, 46 , 52, 55 
fatalities: abho...wsteisrcie'y sveiewars so siete estes 20, 
22, 24, 26, 32, 34, 35, 38, 52, 55, 0 


Google 


80 | 


34, 35,38, 44, 52, 55, 77, 80 
Sec also Fatality and injury rates. 


Nie 

Vermont, metal mines, days worked at...... 32, 
38, 46, 52, 55 
fatalities at ........... 20, 22, 32, 38, 52, 55,80 
Injuriesats 2; c.ctccac8%5-55 40-43, 45, 55, 80 
men employed at........ 32, 38, 52, 55, 77,80 

See also Fatality and injury rates. 
Virginia, metal mines, days worked at...... 32, 
35, 36,38, 46, 53,55 
fatalities at’. o2. oy o<kGeueadacn cede cts 20, 
22, 24, 26, 28, 30, 32, 33, 35, 36, 38, 53, 55, 80 
injuries'atc222s cs a5sec 53 40-43, 45, 55, 80 


men employed at... 32, 35, 36,38, 44, 53, 55, 77,80 

See also Fatality and injury rates. 

Ww. 
Washington, metal mines, days worked at... 32, 
34,35, 46, 53, 55 
Pret erreccer ta ree 20, 
22, 24, 26, 32, 33, 34, 35, 53, 55, 80 
injuries At s....4 sce saceseesas 40-43, 45, 55, 80 
men employed at.. 32,34, 35, 44, 53, 55, 77,80 
See also Fatality and injury rates. 

West Virginia, metal mines, fatalities at 
Anjuries Ob 4 5 icccccebsscexdset secede 
men employed at 

See also Fatality and injury rates. 
Wisconsin, metal mines, days worked at..... 32, 
36,37, 46,53, 55 


fatalities at 


fatalities at 


injuriesiat....ccecssosse 200% "40-43, 45, 55, 80 
men employed at 32, 36, 37, 53, 55, 77,80 

See also Fatality and injury rates. 
Wyoming, metal mines, days worked at 32, 
35, 46, 53, 55 
fatalities at 20, 22, 24, 26, 32, 33, 35, 53, 55 
Injuries abe Aneks 3 aseashed seats 40-43, 45, 55 
men employed at 32,35, 44, 58, 55,77 

See also Fatality and injury rates. 


Z. 


Zine mines. See Lead and zinc mines. 
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